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Improvements in or relating 

I, Mads Clausen, trading as Hirma Dan- 
FOSS, Ved. Ing. M. Clausen, a Danish Sub- 
feet of Nordlborg, DenrnM-k, do 'hereby de- 
dare the inventian, for which I pray that a 
5 patent may be granted to me, and the mediod 
by which it is to bte peuformed, to be particQ- 
tely described in and by the Mowing state- 
ment: — 

This invention relates to piston-type com- 

10 pressors particuiarly, though not exclusiiveily, 
as used in small refrigerating machines. 

In compressors for refrigerating machines, 
which are usually mounted within an 
hermetically sealed capsule. It is convenient 

15 to cast the cylinder block in a form having 
integral silencing chambers disposed on each 
side of the cylinder. The chambers on one 
side usually act as a suction muffler or silen- 
cer and the chambers on the other side of the 

20 cylinder act as a pressiure muffler or silencer. 
In mass produced compressors this design 
of the cylinder iblock tends to be disadvan- 
tageous when different sizes or types of com- 
pressors are to be manufactured. If one form 

25 of 'Cylinder 'block is used with silencing cham- 
bers functioning as described then a change 
of diameter of the cylinder or a change in the 
length of stroke of the piston or the stroke 
rate or even the sipedfic gravity of the fluid 

30 being compressed lestdts in the silencing 
chambers bemg Iws effective. This is because 
each size or type of comipressor requires a 
particular silencing system. 
It is an object of this invention to produce 

35 from identical -cyHnder block castings a range 
of piston-type compressors. 

■According to the present invention a 
method of producing from identical cylinder 
block castings having at least two integral 

40 silencing chambers a range of piston-type 
compressors, each member of the range hav- 
ing different size cylinder bores and therefore 
different silencing characteristics^ includes the 
steps of providing an appropriate valve plate 

45 having suction and pressure valves for each 



to Piston-Type Compressors 

member of the range, the valve plate being 
situated between tht cylinder block and an 
angtdarly adjustable qrlinder head formed 
widi a partition producing on assembly to 
the cylinder block suction and pressure valve 
chambers, forming the cylinder block with 
bores so arranged timt by appnypriaite orienta- 
tion of the cylinder bead and positioning of 
its appropriate valve plate, communication 
is affoiided between one silencing chamber 
and the suction valve chamber and anodier 
siilcncing chamber and the p>ressure valve 
chamber for one member of the range^ be- 
tween the same two silencing chambers con- 
nected in parallel to the suction valve cham- 
ber in a second member of the range, and 
between at least two silencing chambers in 
series and the suction valve chamber for a 
third member 'oif 'the range. 

The silencing chambers can all be con- 
nected in series or a series-parallel combma- 
tion can be formed for example. In this 
way the silencing characteristics can be 
changed to suit different sizes or types of com- 
pressor in the said range while using the same 
casting for the cylinder block. 

If two silencing chambers are provided then 
it is possible to connect them in series or in 
parallel in dither the suction or the pressure 
side of the compressor in the said range. Thus 
several combinations are available, each of 
which will be suited to a different size or 
type of compiiessor.- If die chambers are all 
used in die suction side of a compressor in 
the said range, then a separate pressure muf- 
fler is required in the pressure side but the 
expense of this is far less than that of having 
a separate casting for each size of compressor. 

If more than two chambers are provided 
. then the number of combinations is increased. 

It is preferred to use the silencing chambers 
in the suction side of a compressor in the 
said range due to the thermal conditions. 

It is possible to adapt the silencing system 
to suit different sizes or types of compressor 
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in the said range by directly connecting two 
semes connected chambers to the suction valve 
cham^ber by a channel. It as also possible to 
vary the silencing effect by having an inlet 

5 and/or oudet of a chamber formed by a bor- 
ing in the cylinder block into which boring is 
inserted a tube of predetermined cross- 
sectional area and length to suit the require- 
ments of a particular compressor in the said 

10 range. 

When connecting two or more chambers in 
series^ usually it is necessary to employ an 
additional connecting pdpe^ tube or boring. 
However^ when connecting in parallel it is 

15 possible to avoid the use of these additional 
items by arrangmg for one junction of the 
parallel connection to lie within one of the 
valve chambers of a compressor in the said 
lange This may be achieved by connecting 

20 appropriate chambers to the cylinder head by 
borings for example, and so cHsposing the 
cylinder head that tbe borings terminate in 
one and the same valve chamber. The cylin- 
der head is formed with an intermediate par- 

25 tition, thus fonmng two valve chamber^ for 
the suction and pressure valves^ and it is 
adjustably mounted enabling it to be orien- 
tated. In one position the said borings wiH 
terminate in tibe one and the same valve 

30 chamber and in ano^er position the borings 
wfll terminate one in each valve chamiber. 
Thus re-orientation of the cylinder head, pos- 
sibly involving a change in the pressure line 
inlet, enables the silencing characteristics to 

35 be altered to suit one particular size or type 
of compressor in the said range. The method 
of the invention will now be described in 
more detail by way of example with reference 
to the accompanying drawings cf which: — 

40 Fig. 1 shows a diagrammatic sectional plan 
of a cylinder block of a known type of com- 
pressor but having an angularly adjustable 
cylinder head. 
Figs. 2 and 3 each show a diagrammatic 

45 sectional plan of a cylinder block embodying 
the invention. 

Fig. 4 shows an end view of iig. 2 with 
parts rmoved, the 'line A-^A being the sec- 
tion line of fig. 2. 

50 Referring to Figures 1 — 3 in general, a 
cylinder block 1 has a cylinder bore 2 and 
integral silencing chambers 3 and 4 on one 
side of the cylinder 2 and integral silencing 
chambers 5 and 6 on the opposite side. The 

55 end 7 of the block 1 is covered by a valve 
plate '8 which in turn has a cover 11. 

Referring notw to Figure 1 in particular, 
the chambers 3 and 4 are suction silencing 
chambers and tlie chambers 5 and 6 are pres- 

60 sure silencing chambers. The chambers 3 and 
4 are series connected by a boring 16 and 
chamber 3 has a suction inlet port 15. The 
chambers 5 and 6 are series connected by a 
boring 19 and chamber 6 has a pressure out- 

65 let port 20. 



■ The cylinder head 11 is divided by a par- 
tition 14 to form a suction valve chamber 
12 which connects with suction chamber 4 
through a boring 17> and a pressure valve 
chamber 13 which connects with pressure 70 
chamber 5 through a boring 18. The valve 
plate 7 houses a suction valve 9 and a pres- 
sure valve 10. The mounting means of the 
cylinder head 11 permits it to be mounted 
either in the position of Fig. 1 or in an alter- 75 
native position formed through 90^ as shown 
in Fig. 2. 

In operation, gaseous refrigerant is drawn 
into the cylinder 2 via the suction inlet port 
15, suction chamber 3, boring 16, suction 80 
chamber 4, boring 17, suaion chamber 12 
and 'finally suaion valve 9. The refrigerant 
is then compressed in the cylinder by a piston 
(net shown) and flows to the pressure line of 
the compressor via pressure valve 10, pressure 85 
chamber 13, 'boring 18, pressure chamber 5, 
boring 19, pressure chamber 6 and the pres- 
sure outlet port 20 to which the pressure line 
(not sho\vn) is connected. Thus silencing of 
the compressor is achieved on both the sue- 90 
lion and pressure sides by four chambers, two 
(Msposed on each side of die cylinder 2, the 
silencing chambers being integrally formed 
with the cylinder block, as is known. 

Referring now to figure 2, the cylinder 95 
block 1 is produced from the same mould or 
casting as that of figure 1 but the cylinder 2 
is drilled out so^ that it has a greater diameter 
thereby giving the compressor a larger stroke. 
The silencing chambers 3 and 4 are again 100 
connected in series by the boring 16 but are 
connected in parallel with the chambers 5 and 
6 which are again in series connected by the 
boring 19. The two pairs of chambers are 
connected in parallel in the following manner. 105 
The ports 15 and 20 are both made suction 
ports and the adjustably mounted cylinder 
head 11 is mounted so that its partition 14 
is turned through 90^ compared with its posi- 
tion in fig, 1, whereby the suction valve cham- 110 
ber 12 is common to both the borings 17 and 
18. Thus the gaseous refrigerant is drawn into 
the cylinder through the suction valve 9 from 
two parallel routes consisting of the items 15, 
3, 16, 4 and 17, and the items 20, 6, 19, 5 115 
and 18. In the modified valve plate of fig. 2 
the valve 9 with the valve 10, not seen in fig. 
2, in this case is on a line at right angles to 
the valves 7 and 10 in fig 1. The compressed 
refrigerant is taken to the pressure line 21 120 
which is directiy connected to the pressure 
valve chamber 13, not shown in figure 2, die 
chamber 13 containing the valve 10 in this 
case. 

From figure 4 it will be seen that the bor- 125 
ings 17 and 18 in figures 1 and 2 terminate 
at points not lying on a common diameter of 
the cylinder 2 thereby making it possible for 
the cylinder head 11 to be orientated as de- 
scribed above so as either to have itiie parti- 130 
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tion 14 separating the borings along the iine 
B — -B as in figure 1, or marking the borings 
18 and 17 common to either one of ithe valve 
chambers 12 and 13 'Ppamtioii domg tl^: line 
5 C^). 

^ In the emibodiment of figure 2 all die 
silencing chambers are used in connection 
with the suction side of the compressor and it 
is therefore desirable to incittde a pressute 

10 muffler (not shown) in die pressuirfe iKne 21 
to silence the pressure side of the compressor. 

Referring now to 'Figure 3 which iUustrates 
another cylinder block oif a compressor an the 
said range having the same vaivft plate 8 and 

15 angularly adjustable cylinder head 11 as in 
Fig. Ij the cylinder 'blodk 1 is agam produced 
from the same mould or casting as that of 
Figure 1, the cyHnder 2 being drilled out to 
give it a diameter greater than that of the 

20 cyHnder of Figure 1 but less than tiiat of Figure 

2. Therefore the silencing requirements are 
diiferent and in this case all the silencing 
chambers 3 — 16 are iconnected in series on the 
suction side of the compressor. The boring 

25 li8 is replaced by a suction inlet port 22 con- 
nect'ing with chamber 5 and the ports 15 and 
20 are interconnected by a pipe 23. Thus 
gaseous refrigerant is drawn into the cylinder 
, 2 via the items 22., 5, 119, \6, 20, 23, 15, 3, 16, 

30 4, 17, 12 and finally the suction valve 9. After 
being compressed, the refrigerant k taken 
to the pressure line 21 througjh iht pressure 
valve 10 and again the pressure line has a 
pressure muffler (not shown). 

35 ^ The siilencing eflPect may be ^improved by 
linsenion of a tube 24, shown in brckca lines 
whose length and cross^ection is matched to 
the ncnse ifoequency to be damped. Such a 
matched tube may be inserDed as shown in 

40 fig. 3 but it might also be inserted in the bar- 
ing 16 or alternatively both the borings 1;6 
and 19' could be provided with matched tubes. 
An additional fcioring 25, also shown in broken 
lines, will also improve the silencing effect. 

45 The boring 22 leads from the inside of the 
.capsule to the silencing chamber 5, which is 
connected in series mth the chambers 6 and 

3. Therefore, siince the boring 25 leads from 
the inside of the capsule to the silencing cham- 

50 ber 3 it acts as a short-circuit boring between 
the inlet boring 22 'and chamber '3. The cross- 
section of boring 25 is only a fraction of the 
cross-section of boring 22 but as part of the 
suction gas is sucked in through the boring 

55 25 the silenomg effect will be imp'roved. 

•It will be iseen that a range of compressors 
made in accordance with the invention util- 
ises a set casting for the cylinder Mock whidi 
may ibe adapted to ait different sizes and 

60 tyj:^ of compressor. 



WHAT I CLAIM IS:-^ 

1. A method of produdng from identical 
cylinder block castangs having at least two 
integral silencing chambers a range of piston 
type compressors, each member ^ the range 65 
having different size cylinder bores anJcf thisre^ 
fore different silendng characteristics, the 
method iiKiluding the steps of providing an 
aifroppiate valve plate hsmng mjdm and 
pressure valves for eadi member of the range, 70 
the valve plate toeing situated between its 
cylinder block and an anguilaily adfnstable 
cylinder head formed with a partition pro- 
ducing on assembly to the (cylinder block suc- 
tion and pressure valve chamibers, forming the 75 
cylinder block with bores so arranged that by 
appropriate orientation of tiie cylinder head 
and posiitioning of its ajppropriate valve plate, 
communication lis 'afforded between one 
silencing chamber and the suction valve cham- 80 
ber and another silencing ichamber and the 
pressure valve dhmiber for one member of 

the range, between the same ftwoi silencing 
chambers connected in paralldl to the suction 
valve chamber in a second auemlber cf the 85 
range, and between at least two sMending 
chambers in series and the suction vdve 
chamber for a third member of the range. 

2. A range of piston type compressors as 
produced by the meahod of daim 1 in whidh 90 
the chambers ai^e interconnected by means of 
tuibes and/or boiringis. 

3. A range of compressors as claimed in 
claim 2 in wMch a particular member of the 
range includes two pairs of chambers the 95 
diambeis oif ^idh pair being connected in 
seri^. 

4. A range of compressors as claimed an 
claim 3, the said memlber of the range having 

one paiir of the chambers assodated with the 100 
suction side of the compressor and the other 
pair associated with the pressure side of the 
comipressor. 

5. A range of compressors as claimed in 
claim 3 wherein the two pairs of cfhambers df 105 
the said member are series connected through 

a tube and are both associated with the suc- 
tion path of the compressor. 

6. A range -of compressors as claimed in 
claim 3 wherein the two pairs of chamfbers 110 
of the said member are paraild connected and 

are both associated mth the suction path of 
the compressor. 

7. A method of producing a range of 
piston-t5^ campressors; substantially as 115 
herekilbeif ore described. 

ABEL & IMRAY, 

Quality House, Quality Court, 
Chancery Lane, London, W.lC.2. 
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